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(54) PERITONEUM DIALYSING LIQUID CONDITIONING SOLUTION SET 

(57)Abstract: 

PURPOSE: To provide a peritoneum dialysing liquid more closer to a 
physiological pH value in which production of glucose decomposition matter 
by heat sterilization is restricted. 

CONSTITUTION: In a peritoneum dialysis conditioning solution set 
comprising first liquid and second liquid packed to be isolated from each 
other, the first liquid comprises water solution of pH4.0-5.0 including 
glucose and without including lactic acid ion which is heat-sterilized, the 
second liquid comprises water solution including sodium lactate which is 
heat-sterilized, and either or both of the first liquid and the second liquid 
includes at least either of sodium chloride, calcium chloride, and magnesium 
chloride. A volume ratio of the first liquid to the second liquid is within the 
range of 5:5-9:1, a glucose thickness in solution obtained when the first 
liquid is mixed with the second liquid is 5.0-50.0g/L, and a pH value of the 
solution obtained when the first liquid is mixed with the second liquid is 
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damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may 
not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the solution set for peritoneal dialysis fluid preparation which 
consists of the 1st liquid isolated and packed mutually and the 2nd liquid, (a) 
pH 4.0-5.0 which this 1st liquid contains a glucose and does not contain 
lactic-acid ion It comes to heat-sterilize an aqueous solution, (b) It comes 
to heat-sterilize an aqueous solution which this 2nd liquid contains sodium 
lactate, and does not contain a glucose, (c) Either or both sides of this 1st 
liquid and the 2nd liquid contains either at least among a sodium chloride, a 
calcium chloride, and a magnesium chloride, (d) A volume ratio of this 1st 
liquid and this 2nd liquid is in the range of 5:5-9:1. (e) pH of a solution which 
glucose concentration of a solution obtained when this 1st liquid and this 
2nd liquid are mixed is 5.0 - 50.0 g/L, and is obtained when the (f) this 1st 
liquid, and this 2nd liquid are mixed is 6.0-7.3. A solution set for peritoneal 
dialysis fluid preparation which is a thing included in a range. 
[Claim 2] A solution set for peritoneal dialysis fluid preparation according to 
claim 1 which is what is contained in an amount from which lactic-acid ion 
concentration of a solution with which it is obtained in sodium lactate when 
this 2nd liquid mixes this 1st liquid and this 2nd liquid becomes 40 or less 
mEq/L. 

[Claim 3] It is under [ solution / which is obtained when this 1st liquid and 
this 2nd liquid are mixed ] setting. Sodium ion concentration Below 132 
mEq/L Below 3.5 mEq/L, calcium ion concentration so that below 1.5 
mEq/L and chloride-ion concentration may become [ magnesium ion 
concentration ] below 102 mEq/L A solution set for peritoneal dialysis fluid 
preparation according to claim 1 or 2 whose either or both sides of this 1st 
liquid and this 2nd liquid is what contains either at least among a sodium 
chloride, a calcium chloride, and a magnesium chloride. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the solution set with which 
it was beforehand heat-sterilized for preparing peritoneal dialysis fluid in 
detail about peritoneal dialysis fluid. 
[0002] 

[Description of the Prior Art] The continuous outpatient department 
peritoneal dialysis method (CAPD) is learned as one of the therapies which 
aims at reservation of the balance of wastes blowdown and various body 
fluid components by making the peritoneum execute a kidney function by 
proxy for the life support of the patient of terminal renal failure who lost the 
kidney function. In CAPD, although peritoneal dialysis fluid is injected into 
the abdominal cavity, matter, such as water, crosses the peritoneum in the 
wastes (typically a urea, a creatinine), the sodium ion, and the other 
chloride-ion and inorganic substance list which are what is usually excreted 
by it by the kidney, and is spread from a blood flow to dialysing fluid in them, 
and those matter is removed from the body by it. 

[0003] The classes and speed of the matter which are removed from the 
body by the peritoneal dialysis method are the class of solute which exists 
in peritoneal dialysis fluid, and the function of concentration. Generally 
physiological salts like a sodium chloride, a calcium chloride, and a 
magnesium chloride in peritoneal dialysis fluid exist in low concentration for 
a while from the inside of blood, and such salts in blood are diffused into 
peritoneal dialysis fluid corresponding to the excessive amount. Moreover, 
generally as a buffer for maintaining pH of peritoneal dialysis fluid in a fixed 
range, the lactic acid is used. 

[0004] In order to generate osmotic pressure required to remove water from 
a patient (this is generally required), other solutes are added to peritoneal 
dialysis fluid in addition to the above physiological salts. Typically, such 
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other solutes are glucoses, and when it desires to usually increase the 
ultrafiltration from a patient in peritoneal dialysis fluid again at the 
concentration of at least 5 g/L, they are contained to still higher 
concentration. 
[0005] 

[Problem(s) to be Solved by the Invention] The present dialysing fluid is put 
in as an aqueous solution with which the osmotic-pressure matter, a buffer, 
and mineral were mixed in one container. The sterilization of peritoneal 
dialysis fluid is indispensable and sterilization by heat is performed to it. 
However, on the occasion of sterilization by heat, are easy to decompose, a 
glucose causes caramelization in neutrality - basicity, and a solution 
bronzes it. Moreover, pH3.5 Below, 5-hydroxymethylfurfural (5-HMF), 
Degradation products, such as a levulinic acid [Richard by which it is known 
that it will be easy to be generated J.UIbricht et al., "A Review of 
5-Hydroxymethylfurfural (HMF) in Parenteral Solutions" and Fundamental 
and Applied Toxicology, 4 : It is 843-853 (1984) Reference] It is 
[I.S.Henderson et al. considered that the 5-hydroxymethylfurfural (5-HMF) 
which is this decomposition product is harmful to functional maintenance of 
the peritoneum, Blood Purif., and 7. : It is p.86~94 (1989) Reference] For this 
reason, pH of the glucose content peritoneal dialysis fluid given to 
sterilization by heat in a manufacturing process is usually 5.0-5.4 in order to 
control the various decomposition by sterilization by heat. It is set up. 
Therefore, pH of such a solution has after sterilization in an acidity side 
considerably as compared with physiological pH (blood pH7.4) of body fluid. 
[0006] It cannot be said that this is desirable in respect of biocompatibility 
for the peritoneal dialysis fluid which is what is poured into intraperitoneal 
["Frontiers in Peritoneal dialysis", p.261-264, 1984, and I.S.Henderson et 
al.]. Moreover, in the sterilization by heat of the conventional glucose 
content peritoneal dialysis fluid currently prepared in the above-mentioned 
pH range, decomposition of a glucose cannot be prevented thoroughly, but 
degradation products, such as 5-HMF, arise with small quantity, it is 
contained in the product, and this point is also searched for for the 
improvement from a viewpoint of biocompatibility. 

[0007] on the other hand — WO 93/09820 an official report (henceforth 
"'820 official report") — small volume (20 - 500 mL) — the another packed 
peritoneal dialysis solution which consists of a thick (10 - 70%) glucose 
aqueous solution and an aqueous solution containing the salts of large 
volume (about 2L) of glucose non-** etc. and which sterilized is indicated. 
[0008] It is supposed that it is because the incidence rate of the 
decomposition product measured with the absorbance in 228 nm becomes 
low as a reason for having made the glucose aqueous solution into the little 
strong solution so that glucose concentration is high at **'820 official 

2/1 



http:/ /www4. ipdl.jpo.go.jp/ cgi-bin/tran_web_cgi_ejje 

report. 

[0009] However, this invention person examined this, the decomposition 
products detected by absorption of the above-mentioned 228 nm decreased 
in number with time, and it found out that absorption of 284 nm increased 
corresponding to it. In the peritoneal dialysis fluid of especially marketing, 
absorption of 228 nm is only a trace degree because of the days progress 
after manufacture. This decomposition product that it is known that the 
component which has absorption in this 284 nm is 5-HMF, therefore has 
absorption in the above-mentioned 228 nm is presumed to be the precursor 
of 5-HMF. Since this precursor serves as 5-HMF and it remains into a 
solution, it is necessary to perform quantitative assessment of a 
decomposition product mainly based on the amount of 5-HMF(s). 
[0010] this invention person tried to obtain the peritoneal dialysis fluid still 
nearer to physiological pH, suppressing generation of the decomposition 
product according 5-HMF to sterilization by heat mainly against an index at 
the minimum based on the above-mentioned knowledge and consideration. 
[0011] 

[Means for Solving the Problem] this invention person found out that 
generation of 5-HMF could be controlled, when decomposition of a glucose 
at the time of heat sterilization was promoted, and lactic-acid ion currently 
used for peritoneal dialysis fluid made a glucose different from lactic-acid 
ion and heat-sterilized it. Simultaneously, it also found out that, as for this 
invention, sodium ion, calcium ion, magnesium ion, and a chloride ion did not 
promote decomposition of a glucose. In addition, this invention person found 
out that generation of 5-HMF was controlled by the '820 above-mentioned 
official report's enlarging a volume rate that a glucose content solution 
occupies in peritoneal dialysis fluid which becomes reverse from these two 
portions, and stopping glucose concentration in a glucose content solution 
low relatively, when peritoneal dialysis fluid was divided into a glucose 
content solution and a lactic-acid ion content solution. Furthermore, this 
invention person is pH 4.0-5.0 about said glucose aqueous solution again. 
When generation of 5-HMF was controlled further and a glucose aqueous 
solution of this pH range and a sodium lactate content solution as a 
lactic-acid ion content solution were moreover mixed after heat sterilization 
by considering as an aqueous solution, in the conventional thing, it also 
found out that peritoneal dialysis fluid of pH near physiological pH which was 
not acquired could be obtained. This invention is completed by adding 
examination further based on these discovery. 

[0012] Namely, this invention is a solution set for peritoneal dialysis fluid 
preparation which consists of the 1st liquid isolated and packed mutually 
and the 2nd liquid, (a) pH 4.0-5.0 which this 1st liquid contains a glucose and 
does not contain lactic-acid ion It comes to heat-sterilize an aqueous 
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solution, (b) It comes to heat-sterilize an aqueous solution which this 2nd 
liquid contains sodium lactate, and does not contain a glucose, (c) Either or 
both sides of this 1st liquid and the 2nd liquid contains either at least among 
a sodium chloride, a calcium chloride, and a magnesium chloride, (d) A 
volume ratio of this 1st liquid and this 2nd liquid is in the range of 5:5-9:1. 
(e) Glucose concentration of a solution obtained when this 1st liquid and 
this 2nd liquid are mixed is 5.0 - 50.0 g/L And pH of a solution obtained 
when the (f) this 1st liquid, and this 2nd liquid are mixed is 6.0-7.3. It is the 
solution set for peritoneal dialysis fluid preparation which is a thing included 
in a range. 

[0013] When the 1st liquid and the 2nd liquid are heat-sterilized by the 
above-mentioned configuration, as compared with a case of sterilization by 
heat of elegance, there is little decomposition of a glucose conventionally. 
Furthermore, peritoneal dialysis fluid of pH still nearer to physiological pH 
can be obtained from the conventional thing by mixing the 1st liquid of after 
sterilization, and the 2nd liquid. 

[0014] As for an amount of sodium lactate contained in this 2nd liquid, it is 
desirable that it is the amount from which lactic-acid ion concentration of a 
solution obtained when this 1st liquid and this 2nd liquid are mixed becomes 
40 or less mEq/L. In addition, sodium lactate sets the 1st liquid and the 2nd 
liquid in liquid mixed and obtained, and is pH 6.0-7.3 pH of an aqueous 
solution which contains sodium lactate which is the 2nd liquid before 
sterilization that what is necessary is just to function as maintaining, and 
does not contain a glucose does not have the need for adjustment. An 
example of this aqueous solution is the sodium lactate aqueous solution 
itself. 

[0015] Moreover, a sodium chloride, chlorination KARUSHIU, and a 
magnesium chloride Although you may contain to both sides even if 
contained in any of the 1st liquid and the 2nd liquid and, those amounts 
Sodium ion concentration in a solution obtained when this 1st liquid and this 
2nd liquid are mixed Below 132 mEq/L It is desirable that calcium ion 
concentration is the amount which chloride-ion concentration becomes [ 
magnesium ion concentration ] below 102 mEq/L below 1.5 mEq/L below 3.5 
mEq/L. 

[0016] In addition, as an example of a type of glucose concentration of a 
solution obtained when the 1st liquid and the 2nd liquid are mixed, 
concentration, such as 13.6g/L, 22.7 g/L, and 38.6 g/L, is mentioned like the 
present peritoneal dialysis fluid. 

[0017] Even if a solution set for peritoneal dialysis fluid preparation of this 
invention fills up with the 1st liquid and the 2nd liquid the two independent 
backs having the well-known connection section which can be connected in 
sterile at the time of an activity, respectively and it sterilizes it Moreover, 
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even if it is filled up in each chamber of a container equipped with two 

chambers isolated with a path or weak heat sealing which operates it from 

the outside, destroys a septum and may be made to open for free passage 

and sterilizes In addition, whether two solutions' being got to know to this 

contractor suitable for mixing in sterile and a becoming container which can 

be sterilized may be used. 

[0018] 

[Example] 

[Example 1] 

(The 1st liquid) 

Glucose 2.27g sodium chloride 0.538 g calcium chloride dihydrate 0.026 g 
magnesium chloride 6 hydrate 0.005g0.1 Convention hydrochloric acid 
Optimum dose purified water Whole quantity 70mLpH 4.00, 4.30, 4.50, 4.70, 
and 5.00 (the 2nd liquid) 

60% sodium lactate 0.74g purified water Whole quantity The 1st liquid (70mL) 
of each pH prepared according to the 30mL above-mentioned formula was 
held in each container, and the 2nd liquid (30mL) prepared according to the 
above-mentioned formula was held in each another container. Each solution 
was heat-sterilized in the container (121 **, 40 minutes). Each 1st liquid 
and the 2nd liquid were mixed after cooling to the room temperature, and 
the absorbance of 284 nm (5-HMF) and 228 nm was measured in pH list of 
mixed liquor. A result is shown in the following table. The object of this 
invention of bringing the mixing back pH close to physiological pH by 
comparison with the below-mentioned example 1 (conventional type) of a 
comparison so that clearly, and also suppressing generation of a 
decomposition product is attained. 
[0019] 
[A table 1] 





mm 






mm 






PH 


284 nm 


228 nm 


A 


4.00 


6.29 


0.403 


0.491 


B 


4.30 


6.64 


0. 580 


0. 895 


C 


4.50 


6.65 


0. 585 


1. 060 


D 


4.70 


6.60 


0. 610 


1. 300 


E 


5. 00 


6. 57 


0.482 


1. 232 



[0020] [Example 1 of a comparison] As an example of a comparison, the 
peritoneal dialysis fluid as a single constituent containing all the solutes of a 
conventional type was made to correspond to each amount of solutes of an 
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example 1, and was prepared. Namely, the following formula, a glucose 2.27g 
sodium chloride 0.538 g calcium chloride dihydrate 0.026 g magnesium 
chloride 6 hydrate 0.005g60% sodium lactate 0.74g0.1 Convention 
hydrochloric acid Optimum dose purified water Whole quantity 100 mLpH5.2 
and 5.5 And peritoneal dialysis fluid was prepared according to 6.0, and it 
held in the container. It sterilized on the same conditions as an example, and 
the absorbance of 284 nm (5-HMF) and 228 nm was measured in pH list of 
a solution after cooling to the room temperature. A result is shown in the 
following table. 
[0021] 
[A table 2] 









mm 






PH 


PH 


284 nm 


228 nm 


F 


5.20 


5. 15 


0.605 


1. 321 


G 


5.50 


5.30 


0. 637 


1. 395 


H 


6.00 


5. 37 


0.884 


1. 624 



[0022] In spite of having set up sterilization before pH in the example 1 of a 
comparison more highly than the 1st liquid of an example 1 so that clearly 
from the comparison with the result of an example 1, after [ pH ] 
sterilization (it corresponds after [ of an example 1 / pH ] mixing) fell 
substantially, and inclined toward the acidity side notably as compared with 
each of the pH value after mixing of an example 1 (pH 5.15-5.37). Moreover, 
in the example 1 of a comparison, by the smallest formula (H) of the bias by 
the side of the acidity after sterilization, as compared with the example 1, 
the absorbance of 284nm (5-HMF) increased to Tsuguaki (0.884), and it was 
shown that decomposition of a glucose will be promoted. 
[0023] [Relation between the volume ratio of the 1st liquid and the 2nd 
liquid, and the stability of after [ pH ] mixing and a glucose] 
(The 1st liquid) 

Glucose 1 .36g sodium chloride 0.538 g calcium chloride dihydrate 0.026 g 
magnesium chloride 6 hydrate 0.005g0.1 Convention hydrochloric acid 
Optimum dose purified water Whole quantity 30, 50, 70, 90mLpH4.5 (the 2nd 
liquid) 

60% sodium lactate 0.74g purified water Whole quantity According to 10, 30, 
50, and the 70mL above-mentioned formula, the 1st liquid and the 2nd liquid 
were prepared and it held in the container, respectively. pH of the 2nd liquid 
was 7.69, 7.26, 7.07, and 6.94 in order of the whole quantity 10, 30, and 50 of 
liquid, and 70mL(s), respectively, every which heat-sterilizes each solution 
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(121 **, 40 minutes), and corresponds after cooling to a room temperature 
— the 1st liquid and the 2nd liquid (it is set to 100 mL after mixing — put 
together) were mixed, and the absorbance of pH and 284 nm (5-HMF) was 
measured. A result is shown in the following table. 
[0024] 
[A table 3] 







mm (284 nm) 


9 : 1 


6.68 


0. 321 


7 : 3 


6.78 


0. 332 


5 : 5 


6. 73 


0. 349 


3 : 7 


6. 71 


0.472 



[0025] the absorbance of 284 nm after mixing (5-HMF) becomes small, so 
that glucose concentration is low therefore, and decomposition of a glucose 
stops, so that the volume of the 1st liquid to the volume of the 2nd liquid is 
large, as seen in a table 3 — having — **** — 1st liquid: — as compared 
with the volume ratio 3:7, it excels in the range of the volume ratios 5:5-9:1 
of the 2nd liquid notably, moreover, after [ pH ] mixing — 1st liquid: — when 
the volume ratio of the 2nd liquid was 7:3, it became neutral approach most, 
these — synthetic — judging — 1st liquid: — as a volume ratio of the 2nd 
liquid, near 7:3 has the desirable especially desirable range of 5:5-9:1. 



[Translation done.] 
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